Cobalt-substituted horseradish peroxidase.
Horseradish peroxidase can be reconstituted with cobalt porphyrin to give a cobaltic holoenzyme having physicochemical properties quite similar to those of the native ferric protein. The cobaltic protein (Co3+HRP) can be reduced to the cobaltous form (CoHRP), the analogue of ferroperoxidase and the reduced cobalt protein can bind O2 to form an analogue of oxyferroperoxidase (Compound III). Since both the CoHRP and oxy-CoHRP are EPR-visible, the cobalt has been used to probe the nature of the heme crevice in these two protein forms. The occurrence of a three-line 14N superhyperfine pattern in the spectrum of the former unambiguously shows that in the divalent state of the protein the proximal axial ligand is a nitrogenous base. The spectrum of the latter shows a uniquely large Aparallel(59Co) = 23.2 G. Although we confirm the reported failure of the Co3+HRP to catalyze peroxide-dependent oxidations of classical peroxidase substrates (Gjessing, E.C., and Sumner, J.B. (1942) Arch. Biochem. 1, 1), the oxy-CoHRP does undergo oxidation-reduction reactions analogous to those exhibited in the cytochrome P-450 catalytic cycle.